The crystal structure of 1-benzyl-4-(5,6-dimethoxy-1H-2-indenylmethyl)piperidine, C24H29O2N, has been determined. The compound crystallizes from methanol solvent in the monoclinic system, space group P21 with the following unit-cell parameters: a=10.245(8), b=5.523(4), c=18.670(2)Å, β=102.472(7)˚, Z=2, V=1031.5(16)Å 3 . The crystal structure was solved by direct methods and refined by full-matrix least squares to a final R-value of 0.050 with 3751 unique reflections.
Alzheimer's disease, the most common cause of dementia, is a neuro degenerative disorder characterized by a progressive deterioration of memory and cognition. Donepezil is one of the promising therapeutic agents for Alzheimer's disease. During the process development of Donepezil, we established a novel synthetic route and characterized five process-related impurities. 1, 2 As a continuation of our research work, we identified one more unknown impurity in the final Active Pharmaceutical Ingredient. We report herein the synthesis and the determination of the crystal structure of 1-benzyl-4-(5,6dimethoxy-1H-2-indenylmethyl)piperidine (3) by X-ray analysis. The chemical structure of the title compound (3) is shown in the reaction sequence given below.
Indene analog 3 was prepared by reducing Donepezil (1) into a corresponding hydroxy analog (2) and its subsequent dehydration under acidic conditions. Donepezil (15.0 g, 0.04 mol) was dissolved in toluene (150 ml). To the solution was added sodium borohydride (2.99 g, 0.079 mol) in three portions at 5˚C (ice bath). Methanol (75 ml) was added to the reaction mass and stirred at 25 -35˚C for 3 h under nitrogen atmosphere. The formation of a hydroxy compound (2) was monitored by TLC. After completion of the formation of (2), the reaction mass was quenched with chilled water (150 ml) slowly over a period of 5 -10 min. Further, the pH of the resulting reaction mass (mixture of organic and aqueous layers) was adjusted to 0.6 using 10 M hydrochloric acid (16 ml) and stirred at 15 -25˚C for 60 min. The dehydration of (2) was monitored by TLC and the organic layer was separated out. The pH of the aqueous layer was adjusted to 12.6 using caustic lye (20 ml) to precipitate product (3) as an off white crystalline solid. The solid was filtered and dried at 55˚C to afford 12.9 gm of 1-
Intensity data were collected on Rigaku AFC-7S Diffractometer with Mercury CCD using graphite monochromated Mo-Kα (λ = 0.71070 Å) radiation. The structure was solved with direct methods (SIR92) 3 and refined by a least-squares procedure using the Crystal structure software data.
The positions of all H atoms were calculated geometrically, and a riding model was used in their refinement, with C-H distances of 0.95 Å. An absorption correction was made using a multi scan method. The software used to solve the structure was SIR 92. Table 1 summarizes the crystal and experimental data and Table 2 summarizes the atomic coordinates and equivalent thermal parameters. The molecular structure is shown in Fig.1 .
In the title compound (3) all of the bond lengths and bond angles were normal. 6 The piperidine ring assumes a chair conformation with atoms N1 and C10 deviating by 0.683(4) and -0.612(4)Å from the least-squares plane, defined by the rest of the atoms of the ring. The asymmetry parameter for the piperidine ring ∆Cs is 0.342. The dihedral angle between the indene and the phenyl ring is 2.34(9)˚ indicating that they are almost parallel. The dihedral angle between the indene and piperidine and piperidine and phenyl rings are 78.367(13.6) and x97 ANALYTICAL SCIENCES 2005, VOL. 21
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80.135(11.8)˚, respectively, which shows that the piperidine ring is almost perpendicular to the indene and phenyl rings. The indene ring adopts a flattened structure, as evidenced by the endocyclic torsion angles of the five membered ring; C16-C17-C18-C14 and C15-C16-C17-C18 are 0.2(3) and -0.6(3)˚, respectively. The molecules are stabilized in the lattice by the weak C-H·O intereaction involving a methoxy carbon atom (C23) and methoxy oxygen atom (O2), viz., C23-H21·O2 (2-x, 1/2+y, 1-z) connecting molecules related by a two fold screw axis lead to a continuous chain in the b direction. 
